The aim of this study was to describe the course of the buccal nerve and its relationships with the temporalis muscle during the prenatal period. Serial sections of 90 human fetal specimens ranging from 9 to 17 wk development were studied by light microscopy. Each fetal specimen was studied on both right and left sides, making a total of 180 cases for study. A 3-D reconstruction of the region analysed in one of the specimens was made. In 89 cases the buccal nerve was located medial to the temporalis muscle ; in 73 cases it penetrated the muscle ; in 15 cases it lay in a canal formed by the muscle fibres and was covered by fascia, and finally, in 3 cases it was a branch of the inferior alveolar nerve. The study has revealed that in a large number of cases the buccal nerve maintains an intimate association with the temporalis muscle.
The buccal nerve, a branch of the mandibular division of the trigeminal nerve, carries sensory fibres which supply the lower buccal gingiva, lower buccal sulcus and cheek mucosa and may also contribute to the extra-oral cutaneous supply of the cheek (Hendy et al. 1996) . Anatomy textbooks describe the course of the buccal nerve as running between the 2 heads of the lateral pterygoid muscle and then descending in a forward direction in association with the maxillary artery and medial to the tendon of the temporalis muscle and Bichat's fat pad to reach the external surface of buccinator (Gegenbaur, 1889 ; Testut & Latarjet, 1980 ; Orts-Llorca, 1986 ; Williams, 1998 ; Rouvie' re & Delmas, 1999) .
Several authors have studied the buccal nerve from different perspectives. Some have focused on the relationships between the mandibular nerve and its branches with aponeurotic structures in the region (Hovelacque & Virenque, 1913) . Others authors have examined the sensory distribution of the buccal nerve Correspondence to Prof. J. R. Me! rida-Velasco, Departamento de Ciencias Morfolo! gicas II, Facultad de Medicina, Universidad Complutense, 28040 Ciudad Universitaria, Madrid, Spain. Tel-fax : j34\1\394 13 39 ; e-mail : mvlopera!eucmax.sim.ucm.es in relation to anaesthesia of the oral region through which it extends (Jablonski et al. 1985 ; Hendy & Robinson, 1994) whereas others studied the surgical anatomy of the nerve (Bozola et al. 1989 ; Hendy et al. 1996) or described its course while carrying out surgical procedures (Singh, 1981 ; Vrionis et al. 1996) . Little attention has been given to the relationships between the buccal nerve and the temporalis muscle along its course. According to Harn & Shackelford (1982) , in adults the buccal nerve crosses the insertion of the temporalis muscle on to the mandible in a space containing lax connective tissue that is closed off by a structure termed the fascial-tendinous complex. Moreover, some authors found that occasionally the buccal nerve penetrates the muscle or the tendon of the temporalis muscle (Ge! rard, 1921 ; Hollinshead, 1962 ; Romanes, 1987 ; Dubrul, 1990 ; Moore, 1993) . The objective of this work was to study the relationships between the buccal nerve and the temporalis muscle during the fetal period. This was done by analysing serial sections of human fetal specimens from 9 to 17 wk of development.
  
A total of 90 human fetuses from the collection of the Embryology Institute of the Complutense University of Madrid was studied. The specimens were between 35 and 150 mm crown-rump (C-R) length. All specimens had been previously conserved in neutral formalin (10 %). Sections with a thickness ranging from 15 to 25 µm depending on the size of the specimen were cut. C-R length, plane of section, and weeks of development (O'Rahilly & Mu$ ller, 1996) , are shown in Table 1 . The slices were stained according to McManus & Mowry's techniques (1968) for light microscopic study. The region studied in specimen JR-1 (55 mm C-R length) was reconstructed according to the procedure described by Arra! ez-Aybar et al. (1994) . The images were generated by topographic techniques using the program AutoCAD V.14 for Windows 98. A standard PC was used with a 300 Hz Pentium II processor with 128 Mb RAM, with a resolution of 800i600 and true colour images.
The photographs were first scanned with a HPScanJet 4s using a resolution of 300 dpi and a grey Fig. 1 . Human fetus B-608 (90 mm CR ; wk 13 of development). Transverse section. The temporalis muscle (T) inserts into the coronoid process of the mandible and extends along the 2 fascicles (arrows). One of these inserts on the anterior border of the ramus of the mandible and the other on the medial surface of the ramus. R, ramus of mandible ; M, masseter ; PL, lateral pterygoid ; B, buccal nerve ; L, lingual nerve ; A, inferior alveolar nerve. Bar, 500 µm. Fig. 2 . Human fetus Be-516 (82 mm CR ; wk 13 of development). Sagittal section. The buccal nerve lies between the 2 heads of the lateral pterygoid muscle. At this level, the nerve gives rise to branches that supply the muscle (arrowhead). MA, mandibular nerve ; B, buccal nerve ; PL, lateral pterygoid muscle ; PI, medial pterygoid muscle ; T, temporalis muscle ; C, Meckel's cartilage ; A, inferior alveolar nerve ; R, ramus of the mandible ; H, mylohyoid nerve. Bar, 500 µm.
scale of 4 bytes with the program Visioneer PaperPort v. 3.0. The images were then rastered to bidimensional vectors (x, y), using the cursor to trace the contours of the images scanned onto the screen. This permitted maximum precision and amplification of the details on the screen. As with wax sections, the height and real spatial location of each section was recorded (z).
After introducing all the vectors corresponding to the different sections in the program, different colours were assigned to each anatomical structure. With the program, the element analysed could be represented 3-dimensionally from any spatial perspective (x, y, z).

Transverse sections of the zygomatic region showed that the temporalis muscle was inserted into the coronoid process of the mandible and extended along 2 muscle fasciae : one superficial that inserted in the anterior border of the ramus of the mandible and the other, deeper, that inserted in the internal surface of the ramus (Fig. 1) . The buccal nerve was a branch of the division of the anterior trunk of the mandibular nerve. On its forward course it lay between the 2 heads of the lateral pterygoid muscle (Fig. 2) . As it crossed the lateral pterygoid, some small branches were provided to supply this muscle. Along its extrapterygoid course, the buccal nerve gave rise to the deeper anterior temporal nerve and was related to the more deeply embedded portion of the temporalis muscle at the level of its insertion (Fig. 3) . Finally, the nerve proceeded forwards in association with the ramus of the mandible and Bichat's fat pad to reach the buccinator muscle and to extend along the skin and the mucous membrane of the cheek. This was the most frequent arrangement observed in 89 of the 180 samples studied (44 left side, 45 right side).
In 73 of the 180 samples analysed (37 left, 36 right) the buccal nerve penetrated the deeper portion of the temporalis muscle (Figs 4, 5) . In 15 cases (6 left, 9 Fig. 7 . Human fetus Esc-16 (78 mm CR ; wk 12 of development). Transverse section. The buccal nerve is a branch of the inferior alveolar nerve. B, buccal nerve ; A, inferior alveolar nerve ; L, lingual nerve ; C, Meckel's cartilage ; PI, medial pterygoid muscle ; M, masseter muscle ; R, ramus of mandible. Bar, 500 µm. The buccal nerve is a branch of the inferior alveolar nerve 1 2 3 right), the nerve was surrounded by the fascia of the temporalis muscle and the muscle formed a groove along which the nerve extended (Fig. 6) . In 3 cases, (1 left, 2 right), the buccal nerve was a branch of the inferior alveolar nerve (Fig. 7) . In these cases, the buccal nerve proceeded at some distance from the insertion of the temporalis muscle in the mandible. Figure 8 shows a diagram of the relation between the buccal nerve and the temporalis muscle according to our results. All the results are collected in Table 2 .

The majority of standard human anatomy reference books describe the temporalis muscle as simply inserting on the coronoid process and\or the anterior border of the ramus of the mandible (Orts-Llorca, 1986 ; Moore, 1993 ; Williams, 1998) . However, in the transverse sections we analysed we found that the temporalis muscle inserted on the coronoid process of the mandible and, at the level of its insertion to extend along 2 muscle fascicles : one superficial that inserted on the anterior border of the ramus of the mandible and another deeper one that inserted on the medial surface of the ramus of the mandible. These results are in agreement with those of some authors who described the temporalis muscle as inserting on the coronoid process of the mandible and proceeding along 2 tendinous extensions, one superficial that inserts in the anterior border of the ramus of the mandible and another deeper, that inserts in the temporal crest of the mandible (Harn & Shackelford, 1982 ; DuBrul, 1990 ; Ernest et al. 1991 ; Lang, 1995 ; Rouviere & Delmas, 1999) .
Anatomy textbooks all give similar descriptions for the course of the buccal nerve. This nerve lies between the 2 heads of the lateral pterygoid muscle, and then in its extrapterygoid course it descends in a forward direction in association with the maxillary artery, the tendon of temporalis and Bichat's fat pad, reaching the external surface of buccinator.
The buccal nerve presented the aforementioned arrangement, the most frequent one, in 89 of the cases analysed. However, in 73 cases the buccal nerve penetrated the more deeply embedded portion of the temporalis muscle at the level of its insertion on the internal surface of the ramus of the mandible. Some authors (Ge! rard, 1921 ; Hollinshead, 1962 ; Romanes, 1987 ; DuBrul, 1990 ; Moore, 1993) had previously described this arrangement in adults. According to Lang (1995) , in one of the specimens he dissected, the maxillary artery pierced the deeper portion of temporalis.
In 15 cases (6 left, 9 right), the buccal nerve ran along a groove in the muscle of the deeper fascicle of temporalis covered by the muscle fascia. Harn & Shackelford (1982) have described an identical arrangement in adults.
In 3 cases (1 left, 2 right), the buccal nerve emerged as a branch of the inferior alveolar nerve. In this arrangement, described by Turner (1864), the buccal nerve left the inferior alveolar nerve and emerged from a small foramen in the retromolar region. This aberrant trajectory was found by Singh (1981) while operating on the third molar. Studies by Jablonski et al. (1985) and Ossenberg (1986) showed that this unusual origin of the buccal nerve occurred more frequently in certain populations (southern Chinese population, native Americans). Moreover, in some cases this anomalous course has been associated with the failure of local anaesthesia in the area around the retromolar fossa (Carter & Keen, 1971) .
Our results reveal a large number of cases in which the buccal nerve penetrated the deeper portion of temporalis (73 cases), or remained inside a groove produced by the muscle and covered by fascia (15 cases). Knowledge of this possible arrangement in the adult would be useful for some surgical procedures and also to provide an anatomical basis to clarify unexplained pain in this region.
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